Abnormal zonae pellucidae in mice lacking ZP1 result in early embryonic loss.
All vertebrates have an egg shell that surrounds ovulated eggs and plays critical roles in gamete recognition. This extracellular matrix is known as the zona pellucida in eutherian mammals and consists of three glycoproteins, ZP1, ZP2 and ZP3 in the mouse. To investigate the role of ZP1 in fertilization and early development, we have used targeted mutagenesis in embryonic stem cells to create mouse lines (Zp1(tm/tm)) lacking ZP1. Although a zona pellucida composed of ZP2 and ZP3 was formed around growing Zp1(tm/tm) oocytes, the matrix was more loosely organized than zonae around normal oocytes. In some Zp1 null follicles, this structural abnormality resulted in ectopic clusters of granulosa cells, lodged between the zona matrix and the oolemma, that perturbed normal folliculogenesis. Comparable numbers of eggs were ovulated from Zp1 null females and normal females following hormonal stimulation. However, after mating with males, fewer two-cell embryos were recovered from Zp1 null females, and their litters were significantly smaller than those produced by normal mice. Therefore, although mouse ZP1 is not essential for sperm binding or fertilization, it is required for the structural integrity of the zona pellucida to minimize precocious hatching and reduced fecundity.